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Abstract: During the installation and construction of spudcan foundations of offshore platforms, it is
easy to cause damage due to penetration phenomena. It is suggested by the industry that an upward
sleeve structure can be added around the pile shoe to suppress the backflow of the surrounding soil dur-
ing penetration, so as to alleviate penetration damage. However, the presence of such sleeve structure
will lead to local scour, and the scour pit formed will reduce the effective burial depth of the spudcan

foundation, thus affecting its bearing capacity during its service life. A series of flume tests were con-
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ducted to examine the influence of factors such as the area ratio of different pile legs, the opening rate,
the inflow angle on the shape of the scour pit. Then, numerical calculations of the bearing capacity of
the spudcan foundation considering the impact of the scour pit were conducted, and the results were
compared with those derived from the traditional model neglecting the soil above the maximum scour
depth, and those from the simplified model assuming that the scour pit is in the shape of an inverted
cone. The main results are as follows: (1) The erosion depth caused by the pile leg with the circular
sleeve structure is smaller than that of the square sleeve structure. It is suggested in the project to use
the circular sleeve structure with a relatively small area ratio to alleviate the punch-through damage.
(2) The area ratio of pile leg, and inflow angle affect the shape of scour pit. The maximum scour
depth decreases with the increase of the opening rate. When the opening rate is large, the scour phe-
nomenon is similar to that of pile group and the scour depth first increases and then decreases with the

increase of the inflow angle. (3) The simplified model can reasonably reflect the impact of the scour

pit on the bearing capacity of the spudcan foundation when considering the influence of scour pit.

Keywords: spudcan foundation; flume test; scour pit; numerical simulation; bearing capacity.
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Fig.1 Multifunctional water flume
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Fig.3 Schematic diagram of the model components
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Fig.4 Schematic representation of the model
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Table 2 Corresponding relation between the pile leg

shape and the pile leg area ratio
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Fig.5 Schematic illustration of the flow angle
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Table 4 Experimental conditions
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TH 6 T 10 0.57 33 0
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T JrkE 15 0.57 64 45
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Table 5 Characteristics of scouring pits and sand dunes under different conditions
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